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(54) An electronic price label (EPL) system 

(57) The invention relates to an . electronic price 
label system and in particular to a system and method 
which determines a number of electronic price label 
(EPL) data message transmission attempts to an EPL 
(18). A transmitter (12,10) transmits a data message to 
the EPL (18). A receiver (12,16) receives a return signal 
from the EPL (18). A storage system (28) stores a sta- 
tus flag representing a first number of times the data 
message is transmitted by the transmitter to the EPL 
(18), the status flag being based upon an established 
signal to noise (S/N) ratio. A communication base sta- 

10 



tion (CBS) (10) determines a new SAN ratio from the 
return signal. A runtime analyzer program (26) deter- 
mines whether the new S/N ratio is below a range of S/N 
ratios that includes the established S/N ratio, and if it is, 
provides a new status flag representing a second 
number of transmission times greater than the first 
number of transmission times. The transmitter (12,16) 
transmits a subsequent data message the second 
number of times. 
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Description 

The present invention relates to electronic price 
label (EPL) systems, and more specifically to a system 
and method for determining EPL message transmission 
retries in a runtime environment. 

EPL systems typically include a plurality of EPLs for 
each merchandise Hem in a store. EPLs display the 
price of corresponding merchandise items on store 
shelves and are typically attached to a rail along the 
leading edge of the shelves or directly to the shelves. A 
store may contain thousands of EPLs to display the 
prices of the merchandise items. The EPLs are coupled 
to a central server from where information about the 
EPLs is typically maintained in an EPL data file. The 
EPL data file contains EPL identification information, 
EPL merchandise item information, and a price check- 
sum. Price information displayed by the EPLs is 
obtained from the PLU file. 

Messages sent from the central server to the EPLs 
are affected by noise levels in the EPL system. When 
the noise level associated with a particular EPL is too 
high, price changes are not received by the EPL 

Therefore, it would be desirable to provide a 
method for monitoring the noise levels associated with 
EPLs and determining the number of message trans- 
mission retries which are necessary to deliver mes- 
sages to the EPLs. 

It is an object of the present invention to provide a 
method and system for determining EPL transmission 
retries which alleviates the aforementioned problems. 

According to a first aspect of the present invention 
there is provided a method of transmitting data to an 
electronic price label (EPL) comprising the steps of: 
storing a status flag representative of a first number of 
transmissions of a data message to the EPL in an EPL 
data file; reading the status flag from the EPL data file; 
transmitting the data message a first number of times; 
receiving a return signal from the EPL; determining a 
signal to noise (S/N) ratio from the return signal; deter- 
mining whether the S/N ratio is below a range of S/N 
ratios that are associated with the status flag; if not pro- 
viding a new status flag representative of a second 
number of data message transmissions and writing the 
new status flag in the EPL data file if the S/N ratio is now 
below the range of S/N ratios; and transmitting a subse- 
quent set of data messages a second number of times. 

According to a second aspect of the present inven- 
tion there is provided a method of transmitting data to 
an electronic price label (EPL) comprising the steps of: 
transmitting a data message to the EPL a first number 
of times based upon an established signal to noise 
(S/N) ratio; receiving a return signal from the EPL; 
determining a new (S/N) ratio from the return signal; 
determining whether the new S/N ratio is below a range 
of S/N ratios that includes the established S/N ratio; and 
transmitting a subsequent data message to the EPL a 
second number of times based upon the new S/N ratio 
if the new S/N ratio is below the range of S/N ratios. 



According to a third aspect of the present invention 
there is provided an electronic shelf label system com- 
prising: a transmitter which transmits a data message to 
an EPL; a receiver which receives a return signal from 

5 the EPL; a storage system which stores a status flag 
representing a first number of times the data message 
is transmitted by the transmitter to the EPL, wherein the 
status flag is based upon an established signal to noise 
(S/N) ratio; means for determining a new S/N ratio from 

io the return signal; and means for determining whether 
the new S/N ratio is below a range of S/N ratios that 
includes the established S/N ratio, and if it is, providing 
a new status flag representing a second number of 
transmission times greater than the first number of 

75 transmission times; 

wherein the transmitter transmits a subsequent 
data message the second number of times. 

An embodiment of the present invention will now be 
described, by way of example, with reference to the 

20 accompanying drawings, in which: 

Rg. 1 is a block diagram of an EPL system; 
Fig. 2 is a flow diagram illustrating the operation of 
the CBS manager under the method of the present 
25 invention; and 

Fig. 3 is a flow diagram illustrating the operation of 
the runtime analyzer under the method of the 
present invention. 

30 Referring now to Fig. 1, EPL system 10 includes 
computer 12, storage medium 14, communication base 
stations (CBSs) 16, and electronic price labels (EPLs) 
18. 

Computer 12 executes EPL interface software 20, 

35 which records, schedules, and transmits price changes 
to EPLs 18 through CBSs 16, and receives and ana- 
lyzes status messages from EPLs 18 through CBSs 16. 
EPL interface software 20 uses EPL data file 28, which 
contains item information, identification information, 

40 item price verifier information, and status information for 
each of EPLs 18. 

CBSs 16 are preferably coupled in series to each 
other and to computer 12 through wire cables. CBSs 16 
each include a transmitter and receiver for wirelessly 

45 communicating with EPLs 18. 

EPL interface software 20 primarily includes data 
scheduler 22 and CBS manager 24. Data scheduler 22 
schedules EPL price change messages to be sent to 
EPLs 18 through CBSs 16 via CBS manager 24. 

so CBS manager 24 schedules the actual transmis- 
sion of price change messages to EPLs 18 and the 
reception of status messages from EPLs 18 for prede- 
termined time slots. In order to schedule transmissions 
and receptions, CBS manager 24 reads the status flag 

55 from EPL data file 28. Although, CBS manager 24 may 
also receive status information from an executing appli- 
cation. Status flags are organized in accordance with 
the information in Table I: 
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Table I 



oiatus 
Flag 


iruerpreieuiun 


0 


EPL is inactive. 


1 


1 send, then 1 receive 


2 


2 sends, then 2 receives 


4 


4 sends, then 4 receives 


8 


8 sends, then 8 receives 


16 


16 sends, then 16 receives 


255 


EPL faulty 



Thus, for example, a status flag of "4" tells CBS 
manager 24 to request all of CBSs 1 6 to transmit a price 20 
change to one of EPLs 18 in four different time frames. 
Each frame contains twelve time slots managed by CBS 
manager 24 and CBSs 16. CBS manager 24 listens for 
a response from the one EPL in the four time frames. If 
the response comes into CBS manager 24 in any of the 25 
first, second, or third time frames, the remaining time 
frames are reported. CBS manager 24 writes the 
number of time frames required to receive a response 
from the one EPL in EPL log file 30. 

CBS manager 24 monitors signal strength and 
noise information during each response time frame, tt 
records signal-to-noise (S/N) ratio information for each 
EPL in EPL log file 30 if the first attempt fails. 

CBS manager 24 also performs transmission 
retries if the first transmission attempt fails. CBS man- 
ager 24 temporarily promotes the EPL to a higher retry 
status and attempts to communicate with the EPL 
again. CBS manager logs a status message following 
the communication attempt. This status message 
includes the status (Good or Bad) and S/N ratios for fur- 
ther analysis at a later time by runtime analyzer 26. 

Computer 12 also executes runtime analyzer 26 
which reads the status flag and S/N data in EPL log file 
30 and makes determinations that may result in the sta- 
tus flag of a particular one of EPLs 18 being changed. 
Runtime analyzer 26 determines peak and average S/N 
ratios for each of EPLs 18, and establishes S/N thresh- 
olds and ranges for each status flag. Runtime analyzer 
26 reads log file 30 for the measured S/N ratio to deter- 
mine whether it is too low, and if it is, changes the status 
flag. To do this, runtime analyzer 26 compares the 
recorded S/N ratio with a predetermined S/N range 
associated with the recorded status flag. If the recorded 
ratio is not within the predetermined S/N range, runtime 
analyzer 26 determines the correct range and status 
flag and modifies EPL data file 28 accordingly. 

Runtime analyzer 26 is preferably run continuously 
to reset the system and re-initialize runtime analyzer 26, 
unless computer 12 is involved within processor-inten- 



sive tasks, such as batch processing. 

Storage medium 14 contains EPL data file 28 and 
EPL log file 30. 

Turning now to Fig. 2, the operation of CBS man- 
ager 24 is explained in more detail, beginning with 
START 40. 

In step 42, CBS manager 24 reads EPL data file 28 
for the status flag of an EPL 1 8. 

In step 44, CBS manager 24 (or an application pro- 
gram) determines whether the status flag is equal to 
"255* or "0". If so, then CBS manager returns to step 42 
to read data for another EPL 18. 

If the status flag is not equal to "255" or "0", CBS 
manager 24 sends a scheduled message to EPL 18 in 
accordance with the status flag in step 46. Thus, if the 
status flag is equal to "2", CBS manager 24 sends the 
message twice and warts up to two time slots for a 
return signal. 

In step 48, CBS manager 24 waits for a return sig- 
nal from EPL 18, and determines the S/N ratio. 

In step 50, if CBS manager 24 does not receive a 
return signal, then CBS manager 24 writes an error and 
the S/N ratio in EPL log file 30 in step 52, and returns to 
step 42. 

ff CBS manager 24 receives a return signal, CBS 
- manager 24 writes the S/N ratio in EPL log file 30 in step 
54, and returns to step 42. 

Turning now to Fig. 3. the operation of runtime ana- 
lyzer 26 is explained in more detail, beginning with 
START 60. 

In step 62, runtime analyzer 26 reads EPL log file 
30 for the S/N ratio and error messages for a particular 
EPL 18. 

In step 64, runtime analyzer 26 determines whether 
an error message exists for EPL 1 8. If an error message 
exists, runtime analyzer 26 changes the status flag of 
EPL 1 8 to "0" or "255" in step 66. 

If EPL log file 30 does not contain errors for the 
EPL, runtime analyzer 26 determines whether the S/N 
ratio is within the range of S/N ratios that are associated 
with the status flag in step 68. If it is, then runtime ana- 
lyzer 26 returns to step 62 to process another of EPLs 
18. 

If it is not runtime analyzer 26 determines whether 
the S/N ratio is too low in step 70. rf it is, then runtime 
analyzer 26 increases the status flag to the next highest 
status flag in step 72, writes the new status flag in EPL 
data file 28 in step 74, and returns to step 62 to process 
another of EPLs 18. Decreasing the status flag results 
in less time being required to interrogate EPL 18. 

If the S/N ration is not too low. the method returns to 
step 62. 

Advantageously, automatic retry analysis and retry 
status setting allow system 10 to automatically adjust 
and be reconfigured to the store environment. Batch or 
short interval procedures for setting the retry status do 
not. The invention allows system 10 to adjust itself to 
interferences outside the control of a store or system 
10, and allows the store to more easily move EPLs 18 
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around within the store and system 10. ized in that said means for determining the range of 

said new signal to noise ratio utilizes a run time 
Claims analyzer program. 



1 . A method of transmitting data to an electronic price s 
label (EPL) (18) comprising the steps of: storing a 
status flag representative of a first number of trans- 
missions of a data message to the EPL (18) in an 
EPL data file (28); reading the status flag from the 
EPL data file (28); transmitting the data message a 10 
first number of times; receiving a return signal from 
the EPL (18); determining a signal to noise (S/N) 
ratio from the return signal; determining whether 
the S/N ratio is below a range of S/N ratios that are 
associated with the status flag; if not providing a is 
new status flag representative of a second number 
of data message transmissions and writing the new 
status flag in the EPL data file (28) if the S/N ratio is 
now below the range of S/N ratios; and transmitting 
a subsequent set of data messages a second so 
number of times. 



2. A method of transmitting data to an electronic price 
label (EPL) (18) comprising the steps of: transmit- 
ting a data message to the EPL (1 8) a first number 25 
of times based upon an established signal to noise 
(S/N) ratio; receiving a return signal from the EPL 
(18); determining a new (S/N) ratio from the return 
signal; determining whether the new S/N ratio is 
below a range of S/N ratios that includes the estab- 30 
lished S/N ratio; and transmitting a subsequent 
data message to the EPL a second number of times 
based upon the new S/N ratio if the new S/N ratio is 
below the range of S/N ratios. 

35 

3. An electronic shelf label system (10) comprising: a 
transmitter (12,16) which transmits a data message 
to an EPL (18); a receiver (12,16) which receives a 
return signal from the EPL (18); a storage system 
(28) which stores a status flag representing a first 40 
number of times the data message is transmitted by 
the transmitter (12,16) to the EPL (8), wherein the 
status flag is based upon an established signal to 
noise (S/N) ratio; means for (16) determining a new 
S/N ratio from the return signal; and means (26) for 45 
determining whether the new S/N ratio is below a 
range of S/N ratios that includes the established 
S/N ratio, and rf it is, providing a new status flag rep- 
resenting a second number of transmission times 
greater than the first number of transmission times; so 
wherein the transmitter (12,16) transmits a subse- 
quent data message the second number of times. 

4. A system according to claim 3. characterized in that 
said means for determining a new signal to noise 55 
ratio from the return signal is a communication base 
station (CBS) (16). 

5. A system according to claim 3 or claim 4, character- 
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